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Abstract 
Strategies must be considered in the design of open spaces in the Chihuahuan Desert urban areas that are appropriate 
to conditions of this arid region, with dry warm weather and extreme temperatures of minus 15 degrees Celsius in 
winter and 48 degrees Celsius during summer. A prototype for outdoor space has been produced, to improve these 
climatic conditions,   public and green areas that incorporate passive and active solutions so that people use these 
spaces in longer hours. 
  The prototype "eco-efficient resting place with a bioclimatic design for urban spaces, SEE-U version 5", is a 
proposal developed at the University Autonomous of City Juarez by the author, applying passive and active design 
principles, with the interest of expanding activities in outer space and reduce energy consumption inside homes, 
placing furniture that provides shade, wind protection and improving outdoor temperature. 
In this study we present results of the evaluation of the thermal prototype  "SEDE-U version 5" by the winter and 
summer monitoring data, based on temperature and humidity information, the solar trap, green mesh and the shading , 
as recorded by HOBBOS -12, and direct reading  with laser camera and laser thermometer. 
The winter results provide information for the initial design adjusting and in the summer with the shading elements 
and green mesh, a more comfortable environment is achieved. Based on the submitted proposal.  
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1. Introduction 
 
   Cities located in northern Mexico, present adverse weather conditions, as they are located in the arid 
and semi-arid deserts of Chihuahua (the largest), Sonoran, Altar and Baja California Desert.  Activities in 
the exterior of the buildings are developed in times with less sunlight and solar radiation. 
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   The Chihuahuan Desert, occupies a large area of northern Mexico and the states of Arizona, New 
Mexico and Texas in the United States of America. Besides regional importance it is also of bi-national 
and international interest, since its preservation and care has effects on the ecosystem of this fragile 
territory. 
      Ciudad Juarez is located in this arid region of Mexico, at 31 ° 44 'north latitude, at an elevation of 
1140 meters above sea level, in the Chihuahuan Desert, with an extreme climate, hot and dry (García, 
1964). Temperature records are less than minus 10 degrees Celsius in winter, and more than 46 in 
summer. The temperature variation is 18 degrees in July and 7 degrees in January. 
      The interest to propose a prototype of urban spaces, allows the identification of alternatives that 
promote the use outer, with principles to use the sun and wind, with the opportunity to offer a space that 
protects from the elements to users in parks and urban spaces. The prototype called SEE-U Version 5, 
was designed with passive systems, to avoid and take advantage of the radiation of 360 days of sunshine, 
clear days, wind most of the year and minimum humidity conditions. 
 
 
1.1 Potential regional climate. 
 
   The region has the potential for use of solar energy and cross ventilation, used in the vernacular 
architecture for provide comfort. Proper orientation, thermal mass walls, roof decks or cross ventilation, 
responds to passive concepts of the region. The seasonal periods are defined as winter, summer and of 
transition; the adequacy of the spaces requires solutions that respond to the inclement weather. We have 
that winter strategies are opposite in summer, in the transition periods provide comfortable environments, 
even though sand sandstorms or night frosts. 
   Winter strategies consist on the increased uptake of solar radiation and protection from cold winds. In 
the summer is necessary to avoid the sun, humidify the environment and use the winds. In the transition 
period, sought solar gain in the morning and afternoons, provide extend the possibility of being outdoors. 
That is, the bioclimatic design strategies should have the best orientation (north-south), solar gain in 
winter and shading in summer, protection winds sand, colds winds or hot, the cross ventilation and 
generation of moisture during the dry season. 
   In the year, the outer of space use of outdoor spaces is wasted a 90 percent of days, due to the lack of 
strategies with passive or actives systems. 
   The rainfall is 255mm per year, which are recorded during the period of heavy rainfall in the month of 
August; in winter by snow, hail and frost. The average humidity is below 30 percent. The last 30 years 
there are records of very dry periods, according the Risk Atlas of Juarez city (2012)[1]. 
    Urbanization effects and population growth, through urban and industrial expansion are the main factor 
of increasing temperature and degradation of flora and fauna (Lauer, 2004, p. 126) [2]. Counteracting heat 
in urban areas or "heat island" are part of the interest of the development of this research. 
 
1.2 Design parameters.  
Extreme temperatures in winter of -15 degrees Celsius and in summer of 48 degrees Celsius, decrease 
activities of inhabitants in to outer space, therefore, providing urban facilities that can make more 
comfortable site, is a viable alternative to improve or expand schedules outer activities.1 
The investigation is based in the prototype design whose design was of easy assembly, flexible and 
manageable, so any person can assemble it. The manufacture was realized by local company (Procimec) 
whom helped with opinions that might improve production. The phase to efficiency monitoring is 
established for one year allowing adjustments to the design, evaluate its benefits, that is possible establish 
technical and economic feasibility. Is the result the prototype SEDE-U version 5. 
The elements of the prototype are: seat, pots, solar trap (integrated design) and wind protection mesh, as 
shown in the following figure (see Figure 1 and 2). 
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Figure 1. Elements of the prototype, above                                    Fig 2. Elements of the prototype, posterior  
 
The resources of research come from the SEDESOL-CONACYT fund. The first year is for the design 
phase and manufacturing the prototype model. The second year is for the thermic efficiency, phase 
monitoring the passive and active systems applied. The results of winter measurements are the initial part, 
and the summer measurements are currently in process. This article presents the characteristics of the 
prototype and its design, the results of thermic efficiency in winter for the arid and semi-arid regions of 
Mexico; and the monitoring results in summer, are preliminary. 
1.3 Design of the prototype. 
The main strategy is to get the prototype to be well oriented according to climatic requirements of 
winter, summer and transition period. In arid and semiarid regions in the winter, solutions that capture the 
warmth and give protection from cold winds are proposed, providing night lighting and the battery charge 
for computers connections of USB-port (nature power solar panel kit)[3]. The elements designed to these 
requirements are:  
a) Solar trap that consists of a box that catches sunlight from the south, heat is concentrated and 
preserved in black colored stone collectors. In this case, the solar trap is a conventional manufacture.2 
b) Winds protection is solved with proper orientation and perforated sheet which minimizes the winds 
and dust. 
c) Capturing sun in winter for isolates the seat  
d) Used photocells for lighting and battery charging with USB port for cell phone or laptop. 
e) Through attraction and protection of northwest winds, sun uptake in the designated prototype space 
and two photocells for lighting and battery charging were added for cell phone or lap top with USB 
port. 
In summer, it seeks to mitigate summer sunlight, protect from hot winds, protection of sandy winds and 
illumination in the space. The following aspects were established: 
a) The shaded area, to mitigate sunlight in the prototype seat area, through the deck that has a slope and 
sufficient overhang. 
b) Protect from sand winds with perforated lamina sheets and vegetation of the region of low water 
consumption. 
c) Protect from hot winds, with corrugated sheets and native climbing vegetation, cross ventilation that 
changes its temperature when as air passes through vegetation 
d) Two solar photocells for two types of illumination: the first with motion sensor and the second with 
manual ignition. 
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e) Energy with solar photocell, battery for the charger with USB port. 
  
1.3 The method of evaluation and monitoring.  
 
     The method used for monitoring consisted of four steps: equipment calibration, test monitoring and 
winter monitoring. The summer monitoring is currently being processed. 
a) Equipment calibration: the procedure involves placing HOBOS -U12-012 data logger [5] in similar 
and stable conditions, having as reference a model. The minimum correlation was 0.98 and the 
maximum was 0.99, being lower than 1, so it was not necessary to make adjustments. 
b) Test monitoring. The monitoring began in early January with a 4-port HOBO and its cables for 
recording temperature of the solar trap. The changes was to insulate the back and base of solar trap, add 
more rocks and gravel in the interior with black painted stones. 
c) Winter monitoring, registration of temperature using monitoring equipment through by sensors 
HOBO- U12-012 (data logger) and wind is performed with a manual anemometer (Extech Mini 
Thermo-Anemometer instruments [6]). 
d) Summer monitoring, registration of temperature is monitoring with equipment by sensors HOBO- 
U12-012 (data logger) and wind is performed with a manual anemometer. 
 
 Temperature. The information was obtained from thermal behavior of solar trap, seat, back in solar trap 
and a sensor in the bench environment and general outdoor temperature (Figure 3). 
 
Fig 3. Temperature sensor location  
 
 • Wind. Used a working format for data collection, at predefined points according to the orientation and 
record the wind information systematically. 
x Lighting. The Solar Panel information (natura power kit) [3] consisting of charge battery, lighting 
with two LED with manual ignition and charging USB port. This product is already validated by the 
supplier (information on website). 
 
Summer monitoring, presently temperature records and wind trajectory are performed in this period; 
results will be presented in November at the conference, according to the relevant information obtained.
  
2. Results.  
Jaime Lopez de Azain had mentioned that it is possible to improve the environment systems with shaded 
pergolas, awnings, vegetation in the Fair of Sevilla, provided the temperature not exceed 36 degrees 
Celsius and 40% moisture, taking into account the orientation of the elements and circulation. Besides, 
had applied surface cooling by evaporation of water, with micro humidifiers, water dispensers, water 
bodies, among some (2001: 179-206) [4].  
The thermic efficiency in the winter and summer are can be compared to the pilot test and subsequent 
adjustments, the preliminary results observed are: 
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2.1 Temperature Measurements.  
The thermal behavior of the prototype in the winter period is important, because the temperature in the 
seat is better with the solar trap for achieve more comfort, and it can meet the goal of increasing time for 
activities outside of buildings. The monitoring were performed during the various settings that consisted 
of adding more stone in the solar trap. Initially was big stone, then gravel and finally this material was 
painted black. The vegetation that was planted in the pots, of protects from sandy winds in different 
climatic periods. 5 dates were chosen for analysis: 
a) Monitoring pilot. January 27: the temperature in the seatback increased because direct insolation in 
the south and achieves a temperature rise by direct uptake mainly. The solar trap in the seat offers 
more comfortable than the outside temperature. Needs to be improved to 8:00 am onwards the 
conditions in the prototype (Fig. 4). 
b) Monitoring the first change: more stone mass. In the measurements of February 5, the solar trap 
improves their behavior by increasing with more stone content. It is more efficient for the seat, 
because it is insulated. The backrest captures direct radiation in the south (Fig 6). 
    
        Fig 4. Graph of temperature measurements from 27 January.            Fig 5. Graph of temperature measurements February 5. 
 
c) The measuring with black color stones. After two days of adding color black in the stone material 
into the solar trap, at February 10, it is recorded that the heat is kept overnight and the losses are 
offset from 9 am at 2 pm, the seat and back are cooled during night, but not the solar trap. The 
environment registers a warm and comfortable space (Fig 7.) 
   
       Fig 6. Graph of temperature measurements February 10.                Fig 7. Graph of temperature measurements February 19. 
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d) The measuring in the solar trap. It is observed that 10 days after adding color black in the stones, on 
19 February, accumulate the heat during the day and remains it in the evening. The temperature record 
of the seat and backrest are linked to sun trap. The outside temperature difference and environment of 
banking are similar. (Fig 8) 
e) Records for the period in winds. March 3. The solar trap maintains its behavior in the day and heat is 
stored overnight. The seat and back although it is hot during the day, is cooled by external temperature 
changes derived from strong winds. Vegetation is added to the pots, this keeps the trap better insulated 
(Fig. 8). 
 
Fig 8. Graphic of temperature measurements March 3. 
 
f) In summer the shading system failure because the vegetation was insufficient and presents overheating 
the seat and backrest. Rapid cooling at night. (Fig. 9) 
Temperature measurements Jun 22 
(Hobo Data Loger) 
 
Fig 9. Graphic of temperature measurements Jun 22. 
 
 
2.2 Wind measurements. 
The measuring made with a manual anemometer, verify the benefits the SEDE-U prototype version 5 
integrated is into the bioclimatic design, this means that each of the integrated passive elements increased 
the chances of thermal efficiency. 
The measurement methodology used the anemometer reader for each orientation (north, south, east and 
west). Data are recorded in the working format for information collection, at predefined points. The data 
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was compared with information outside the bank and the interior to evaluate comfort conditions obtained. 
The results are monitored at each date. We present the following results:  
a) In the period of March, the sandy winds, the perforated mesh sheet used for the protection and 
control of wind direction and achieved proper cross ventilation, suitable in summer. The records 13 
to March 15, indicate wind speed and variation over the east and west. The differences are 0.5 to 2 
meters per second. The greater intensity in the wind achieved equal or less incidence  when used 
the prototype (Fig. 10) 
  
          Fig 10.  Wind measurements graphic inside and                      Fig 11. Graphic with wind measurements, internal 
            outside the prototype of March 13 to 15.                             and external to the prototype of March 18 to 22. 
 
b) The variation in wind strength and direction can be observed during measurements from 18 to 22 of 
March, is achieved a good protection. The north should be improved with the location of perennial 
leaf vegetation (Fig. 11). 
c) The intensity of the wind from 8 and 15 of April is lower than in March, the outside comparatively 
with the inside register between 0.5 to 2 meters less per second than outside. The case of April 9 
shows that the higher the wind speed in the outside the less inside the prototype (Fig.12) 
 
Fig 12. Wind measurements graph, internal and external to the prototype from March 18 to 22. 
 
CONCLUSIONS 
   Getting people to stay longer in outside space allows families and the cities decrease their energy 
consumption. Per example, individuals to leave the building, and interact and coexist, stop using energy 
within the buildings. If the parks, recreations spaces or green areas count with the SEDE-U prototype 
version 5, could make it attractive to use extended hours outside, becomes interactive places and 
educational facilities for the inhabitants.  
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  The SEDE-U contains some passive strategies to make it more comfortable, the solar trap, green mesh 
and the shading protect from sand winds, and the use of photocells.  
  The results provide relevant information on the impact of passive systems applied together to improve 
the environment of the prototype. In winter, the solar trap manages to keep during the day and night the 
heat captured. The wind registers greater intensity in the outside compared with the inside of the 
prototype.  
   Temperature measurements in winter, show more solar efficiency when have more stony mass in black 
and it is more efficient in the transmission heat to the seat. The sun at south through the perforated mesh 
gives more comfort. In the summer many changes are required, more cover or shading, close the trap 
solar, planting new vegetation and change other materials on the seat, for a new evaluations 
    Measurements of wind speed in each orientation have good control through the perforated mesh that 
protects much of the venue. It is observed that at higher wind speed is lower inside the prototype, 
maintain or controlling the intensity of the wind is the purpose. 
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